Found on every continent except Antarctica, bats are one of the most abundant, diverse and geographically widespread vertebrates globally, making up approximately 20% of all known extant mammal species 1, 2 . Noted for being the only mammal with the ability of powered flight, bats constitute the order Chiroptera (from the Ancient Greek meaning 'hand wing'), which is further divided into two suborders: Megachiroptera known as megabats or flying foxes, and Microchiroptera comprising of echolocating microbats 1, 3 .
Known for their important role in the pollination of flora, seed dispersal and insect population control, bats also play a key role in the spread and perseverance of many notable zoonotic viruses which cause severe disease and potentially fatal outcomes for humans, livestock and many other species 1, 4 . In particular, megabats belonging to the genus Pteropus, are important natural reservoirs for many significant pathogenic viruses such as Hendra virus (HeV), Nipah virus (NiV), SARS Coronavirus, Australian bat Lyssavirus and Menangle virus [4] [5] [6] [7] [8] [9] .
The emergence of Henipaviruses
HeV was first observed in 1994 during a severe respiratory disease outbreak in Brisbane, Australia, in which 13 of 21 infected horses died within a two week period 10 . Additionally, two humans who frequently had extensive contact with the affected horses were confirmed as infected, with one later dying as a result 10, 11 . pathogen -an effort that has proven successful in this region 11, 16 .
Three years later, disease with hallmarks of febrile neurological symptoms resulted in the death of 9 people in a Bangladeshi
village. An investigation into subsequent outbreaks showed a reaction of antibodies to NiV antigens 17 , however, unlike the . Furthermore, the more recent Nipah outbreaks demonstrated a notably higher fatality ratio of 74%, compared to 38.5% for the Malaysia outbreak 15, 18 .
During 2014, severe illness among humans and horses in southern
Philippines was attributed to henipavirus infections 19 . Seventeen cases met the case definition with 2 survivors, of these seven had participated in horse slaughtering and horse meat consumption.
Horse-to-human and human-to-human transmission occurred.
Additionally, although recovery from HeV and NiV infection is possible, relapsed encephalitis has been shown to occur in 3-7% of individuals anywhere from months to years following recovery from acute infection 20 . the Black flying fox (Pteropus alecto), Grey-headed flying fox (P. poliocephalus), Spectacled flying fox (P. conspicilla-tus) and the Little red flying fox (P. scapulatus) 9, 22 . Further research has resulted in isolation of HeV directly from pteropid bats 23, 24 .
Bats as hosts to the Henipaviruses
Following the 1998 Malaysian NiV outbreak, investigations of bat colonies across a large area of Peninsular Malaysia revealed evidence of NiV antibodies in the two pteropid species found in Malaysia: the Island flying fox (P. hypomelanus) and the Malayan flying fox (P. vampyrus) 25, 26 . NiV was also isolated from urine and partially eaten fruit collected from a colony of P. hypomelanus on 
The molecular biology of Henipaviruses
HeV, NiV and CedPV belong to the genus Henipavirus (order Essential for the replication and transcription of paramyxoviruses, the genomic RNA is encapsidated by the N protein, the most abundant protein in the purified virion. The N protein associates with both the P and L proteins, forming the ribonucleoprotein (RNP) complex, and it is this complex that serves as a template for replication 42, 43 . Similar to other Paramyxoviridae genomes, the henipavirus genomes strictly follow the 'rule of six' which requires that the genome has a nucleotide length of a multiple of six (also known as a polyhexameric length). The importance of nucleotide numbers being a multiple of six is thought to be due to the nucleocapsid proteins interacting with precisely six nucleotides therefore forming a hexamer within the viral RNP complex 48, 49 .
Given the global zoonotic threat posed by these viruses, there is a great importance to further understand these viruses. However,
given that these agents are amongst the most dangerous pathogens known, research methods have been developed to allow many of these agents to be handled outside of BSL4 containment. Reverse genetics has advanced the study of negative-sense RNA viruses, and is a commonly used tool for the in vitro study of negative-stranded RNA virus replication by allowing the manipulation of genes within the viral genome 50, 51 . These systems rely on the transfection of In addition to surveillance of both bat populations and any circulating zoonotic agents they may harbour, further study of these viruses on a molecular biology and immunology scale is needed.
Broadening our understanding of key factors such as bat immunity, virus transmission, host response and pathogenesis, could make a significant contribution to the development of vaccines and therapeutic treatments for these highly pathogenic bat-borne infections. 
